Résumé. 2014 Puisqu'un vecteur unitaire n est un point sur la sphère unitaire, toute configuration unidimensionnelle de cristal liquide n(z), avec a ~ z ~ b, engendre un chemin sur cette sphère. Pour Abstract. 2014 Since a unit vector n is a point on the unit sphere, any one-dimensional liquid crystal configuratior n(z), a ~ z ~ b, generates a path on the unit sphere. In order to see what configurations are stable, we map the unit sphere onto a surface G having the property that equilibrium configurations of a nematic liquid crystal map into geodesic lines on the surface (geodesics). The shape of the surface depends on the elastic constant ratios k1/k3 and k2/k3, and is a sphere when all three constants are equal. A picture or model of the surface for a particular material is helpful in visualizing the equilibrium configurations that correspond to prescribed boundary conditions n(a) and n(b), and in studying their energy and stability. For example, a configuration n(z) is in stable equilibrium if and only if the path on G is a curve of least length among nearby curves having the same end points, and arc length ds on G is proportional to dz. The physical interpretation of the proportionality of ds to dz is that the elastic free energy density of the liquid crystal is a constant, independent of z.
Abstract. 2014 Since a unit vector n is a point on the unit sphere, any one-dimensional liquid crystal configuratior n(z), a ~ z ~ b, generates a path on the unit sphere. In order to see what configurations are stable, we map the unit sphere onto a surface G having the property that equilibrium configurations of a nematic liquid crystal map into geodesic lines on the surface (geodesics). The shape of the surface depends on the elastic constant ratios k1/k3 and k2/k3, and is a sphere when all three constants are equal. A picture or model of the surface for a particular material is helpful in visualizing the equilibrium configurations that correspond to prescribed boundary conditions n(a) and n(b), and in studying their energy and stability. For example, a configuration n(z) is in stable equilibrium if and only if the path on G is a curve of least length among nearby curves having the same end points, and arc length ds on G is proportional to dz. The physical interpretation of the proportionality of ds to dz is that the elastic free energy density of the liquid crystal is a constant, independent of z.
J. Physique 42 (1981) 413 Fortunately, there is an analogy with a rubber band stretched over a tall, but perfectly smooth and slippery mountain. If properly placed, the rubber band stretched over the top may be in equilibrium, but if the mountain is tall enough and its diameter thin enough, a sidewise push would make the rubber band slip off the summit and assume a shorter path going around the mountain instead of over it. This is a perfect analogy to the twisted-nontwisted instability described by Porte and Jadot [1] . The [9] . Hence, the energy of nonequilibrium configurations is greater than or,-,equal to (5.10), with the equality holding when the z dependence is adjusted to obtain minimum energy for the prescribed path, i.e., the equality holds when ds/dz is constant along the path on the geodesic surface, which means that the energy density fk is constant throughout the configuration.
The stretched rubber band analogy brings out two aspects of stable equilibrium configurations of liquid crystals : (1) [8] .
